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IFFICT CF PHINYLHYDRAZINE ANEMIA ON THE SUSCEPTIBILITY
OF WHITE MICR TO PLAGUE INFRCTION

~ USSR -
{Following is a translation of .an srticle by G. G. Korobkov
in the Russian-language periodical Izvestiys Ir\:utnkgo
fo_euda.rstvenno o nauchnoissledovatel'skogo protivoshumnc
nstituta Sibir allnogo Vostoka {News o§ the Irkutsk

State Scientific Researoh Anti-Plague Institute of Siberia
and the Far East), Vol 25, 1963, pages 144-1_47.] -

The study of the effect of oxygen starvation on the sensitivity of
animals to plague is of certain theoretical and practical interest. +Firsé
of-il, guoh investigation ocan help in the study of the pathogenesis of
plague infection. In addition, in the case of various ailments of infeotious
and non-infeotious origin, as a rule, hypoxia ocours. Considering the great
frequenoy of varied ailments in animals,
it is fully realistic under natural oonditions to have a combinatiom of
oxygen starvation caused by some pathologie process with plague. . _

‘ ' ‘ . A PR P 1,‘r4,.-f/ 5

On the basis of these oconsiderationg.am-cenducted a sories of tests, |
in which we established the relation between oxygen starvation of the '
organism and the sensitivity of the animals to plague infeotion. @ ) _-

The tests were oonducted acoording to the following method: whi
mice were given suboutaneous injections of 0.2 ml of a 1% solution of
phenylhydrazine for s total of 3-6 injeotions. During the proceas of the :
development of enemis fram 10-26X of the mice died at various times. Co

In the test animals periodic coumts were made of erythrooytes;
after their number had decressed by not less than 20X the animals were c
infected with a virulent strein (1435) of the plague microbe. The sensi- |
tivity of the anemioc test mice and the coutrol (intect) mice to infecdion
with plague was establighed through the determination of o With this
purpose the mice were infeoted with 10, 100, 1000, wnd 10, ajoracde
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cellse Tie test was coriuoted with 786 animals; 55 were test animals and
40 wore oontrol enima‘- .

The DLgy as caloulated socording to the Kerber formula wes cqual
for the anemic white mice to 144 miorobe cells; for the healthy mice it was
40 miorobe cells., The fluctustion of the DLgy according to the Pizsi
formula smounts to 77-202 miocrobe cells for the tost animals end 26-83 for

the oontrol enimais. The inocresse for the test animals is statisticelly
relieble,

These data indicate that the anenmio aniﬁals are mors resistant to
infeotion with plague than are healthy animals.

The second series of tests was oonducted by a similar method but
with a larger number of animals (160 white mice). In these tests the DLg
for the anemic mice was equal to 20 and for the control mise it was 12
rniorobe cells. The fluctuation of the DLgy acscording to the Pizzi formula
fs 14-28 miorobe cells for the test animais and 8-15 for the ocontrol animals.

In these tests, as in the preceding ones, the anemic mice wers more
resistant to infection by plague than were the control mice. However, the
data of these tegts are not statistically reliable. This was a consequence
of the fact that the sub-culture of the strain of plague which was used for
infecting was highly virvlient and the animals survived only with the adminis-
tration of doses of 10 and 100 microbe cells.

Upon the infection of the animals with 10 microbe cells 8 of the
20 animals in the test group survived while S of 20 in the control group
survived.

The third series of tests differed from the preceding ones in that
the test animals, depending on the degree of lowering of tho numbsr of
erythrocytes (under the influence of the administration of phenylhydrasine)
woere divided into three groups and for infecting sll the animals one dose
was uged -- 75 miorobe cells (Dlm),

These data indicate the reliability of the presence of anemia in
the test mice. In eddition, upon examining smeers of dlood of the anenmic
mioe a charaoteristic pioture was found for hemolytio anemia. This was
indicated by the lymphooytosis, neutropenia, ths presence in the dlood of
aniso and poikilooytosis (degenerative changes of the erythrooytes) and
slso consideradble regnerative changes -- 40-50% polychromstophils,
individual normoblasts, and in some preparations even megaloblests.
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Teble 1

Number of erythrooytes in the blood of test animals before infection

Severity of anemia M m 8 \7.]
Light anemie 6,560,000 71,430 200,000 3
Anemia of average severity 4,700,000 88,400 480,000 10
Severe anemia 3,450,000 88,000 370,000 8 :
Control 8,920,000 25,650 115,000 1 !

All “he mice, including both the test and the control (healthy)
t(mixm;ls, wore infected with 75 microbe cells of strain 1436 Bact. pestis
Dim).

Teble 2
Number of Died by the
animals 20th day
Severity of being after in- Died of Survived
anemis tested feotion plague Nunber
Light anemia 7 5 4 2 28.5
Anemia of
average
severity 36 30 21 6 20.8
Severe
ansmia 14 14 10
Control 45 44 38 1 2.2

The data whioch were obtained are ginn 1# Teble 2.

Under the influence of anemia of average severity there was an
inorease in the resistance of the mioe to infeotion by plague (the differ-
ence in the peroentages of test and oontrol animals which survived efter
infeotion was 18.6%; reliability with such a number of animals is aohieved
with a difference of 12%).

In the case of slight anemia the number of surviving animals is
even grester percentagewige and it is possible that this degree of oxygen ;
insuffioiency causes an inorease in the resistance of the animals to , i
plague. However, the small nwmber of animals used in the tests of this B
group does not provide a basis for such s eonolusion. !

Somewhat different data were obtained when the anemia was severe;

All the animals which were tested perished; in ome third of the ceases a
plague oulture wes not igolated fram the victims. This was a ocounsequence ;
|

-8 -




A AT Ser e f s S

of the faot that anemia iteelf in such a degree is an extremely severe
ailment. During the process of the dsvelopment of anemia from the intro-

duction of phenylhydrasine 13 white mice died out of the 70 in the test
(before infection).

Considering the great significanos of intoxiocation in the patho-
gonesis of plague, we conducted tests in which we studied the sensitivity
of the anemic animals to the introduction of plague toxin.

Anemia in thege tests was caused by a 1% golution of phemylhydresine
whioch was introduced every other day in suboutaneous doses of 0.2 ml. After
the third administration of phexylhydratine anemia developed in the mice.
?ho mmber of erythrocytes in the test animals was equal to (M) $,820,000%
226,560; in the heslthy animals it was 9,770,000£180,000.

For the deteruination of DLgy the test and control animals were
given suboutensous injections of an autolysste of the plague microbe in
doses of 0.06, 0.072, 0.086, and 0.103 ml =« a ratio between doses of
12:10, For each dose nine animals were used, a total of S8 test animals
and 38 healthy (oontrol) animals. The DLgy for the anemic mice 24 hours
after the administration of the toxin was equel to 0,051 ml; for the
sontrol animals it was 0.069. The fluctuation of the DLg, according to
the Pizsi formula was 0.048-0,062 ml for the test animals and 0,066-0,060 ml
for the control animals. This difference of the DLgn was reliable gince
upoa statistioal processing of the data obtained wigg respect to the per-
oentage of surviving animals the coefficient of relisbility was {t)” 2.

The datea whioh were ocbtained on the action of the plague microbe
toxin on enimals in whioh hemic hypoxia developed show an inorease in the
sengitivity of the organism to plague intoxication. This fact is somewhat
oontradictory in comparison with the results obtained by us in the case
of the ommbination of anemia with plagus infeotion.

Weo do not have guffioient factual matorial in order to support the
regults whioh were obtained; it is possible only to express hypotheses.
The degree of geverity of the ocourse of various infectious ailments involving
hypoxia can depend on the interrelationghip between the defense meohaniga
with respeot to the given infectious process and the defense mechanism in
the case of hypoxia.

There is no doubt that in this case the range of adaptadility of
the organiem to changed oonditiong of existence is of great importance.
The greater the simultaneous load on any physiologicel system or orgmn,
the greater are the possidbilities for a more severe sourse for the
infeotion.

In the pathogemesis of plague inmtoxiocatioa the resul ting oircula-
tory hypoxia is of great importamcs. It must be oomsidered that the
introduction of plaguwe toxiu in animals whioch are already experiencisg
oxygen starvation should cause a very severe pathological process.
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In the case of infection with plague during the initial period of
the development of the infection intoxication as a pathogenetic factor is
not significant; during this period of the disease the msin role in the
protection of the organism belongs to the physiological systems of the
latter which can retard the spread and multiplication of the microbes.
As is known in this process the functional state of the reticulo-sndothelial
system is of great importance.

Most plague specialists -- M. P, Pokrovskaya, L. S. Kaganova, N. N.
Zhukov-Vereghnikov, Ye. I. Korobkova, Pollittser, Meyer, etc., =~ uttach
decisive importance to the reticulo-endothelial system in the process of
receptivity and recovery from plegue.

An inocrease in the functioning of the cells of the reticulo-
endothelial system during the period of sanogenesis from hypoxia is noted
by N. Ye. Kavetskiy et al. and N. N. Sirotinin. In these investigations
the activity of the reticulo-endothelial system was detsrmined from the
growth cf the titer of antibodies and the cancerolytioc index and by skin
tests with red oongo and trypan blue and also by other methods.

The oconsilerable regenerative changes of the red blood which were
obsarved in our tests alsgo point to an increase in the functioning of the
reticulo-endothelial system.

Consequently, the inorease in the resistance of anemic animals to
plague can be explained by the fact that under the influence of hypoxia
in the organism of these mice there is an inocreass in the fumotioning of
the rstioulo-endothelial system.
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